Sinus node dysfunction, as the sole manifestation of an acute coronary syndrome, is rare. We report a case of ischemic dysfunction of the sinus node in a patient who had previously undergone coronary artery bypass grafting for triple vessel disease. Intermittent rest angina with a junctional rhythm was noted in spite of patent grafts to all three vessels, which resolved after percutaneous revascularization of the right coronary artery.
Introduction
Patients presenting with acute coronary syndromes, with atypical symptoms, are frequently misdiagnosed and under-treated. Embolic phenomena are sometimes overlooked by interventionalists as percutaneous coronary intervention is a specialty which primarily focuses on stenosis and occlusions [1] . We report a case of reversible sinus node dysfunction in the unique setting of post-coronary artery bypass grafting (CABG) status with patent grafts. The learning objective of the study includes:
• Isolated conduction defects are an uncommon and often misdiagnosed presentation of an acute coronary syndrome • A bypass graft may not be protective for ischemia of proximal segments in the presence of diffuse disease • Coronary embolic phenomena can lead to intermittent symptoms and need a high degree of suspicion for diagnosis
Case Report
A 55-year-old diabetic male presented to us in 2006, with an inferior wall myocardial infarction following thrombolysis with streptokinase. On admission, there was subsidence of the chest pain and adequate ST segment resolution. Echocardiogram showed an inferior segmental wall motion abnormality with an ejection fraction (EF) of 55%. A coronary angiogram revealed triple vessel disease with a 70% stenosis in proximal right coronary artery (RCA) (Figure 1) . He underwent coronary artery bypass grafting with a left internal mammary artery (LIMA) grafted to left anterior descending artery (LAD) and saphenous vein grafts to posterior descending artery (PDA) and left circumflex artery (LCX). Subsequently, the patient had remained asymptomatic, till he presented to us with intermittent rest angina accompanied with junctional rhythm on the ECG without any marked ST segment shift. No new wall motion abnormality was identified. Troponin T values showed a borderline elevation. He underwent placement of a temporary pacemaker via the femoral vein and was treated with low molecular weight heparin. A coronary angiogram was performed, which revealed occlusion of all three vessels with patent grafts supplying their respective vascular territories. It should be noted that this progression of disease in native vessels had been clinically silent till the abovementioned episode of rest angina. While we noted the presence of thrombus in the proximal RCA, we chose not to intervene, as the graft to PDA was patent with retrograde flow till the mid-RCA segment (Figure 2, Figure 3) .
However, over the next three days the patient continued to have recurrent episodes of chest pain accompanied by junctional rhythm, the ECG being identical to his baseline ECG in between these episodes (Figure 4, Figure  5 ).
We were unconvinced about attributing the clinical presentation to primary sinus node pathology and a possibility of intermittent sinus node ischemia secondary to emboli from the proximal RCA thrombus was considered. Hence, we proceeded with percutaneous thrombus aspiration and revascularization with a provisional bifurcation strategy for the early bifurcating RCA. A successful outcome was noted with TIMI 3 flow to both RCA branches and the sinus nodal artery (Figures 6-8) . There was no recurrence of symptoms and the patient was discharged after two days. The patient continues to be in sinus rhythm and angina free at 8 months follow-up. 
Discussion
The sinus node receives its blood supply from the right coronary artery in 59% cases, the left coronary artery in 38% and has a dual supply in 3% cases [2] . While degenerative fibrosis is accepted to be the commonest cause of sick sinus syndrome, sinoatrial (SA) nodal ischemia has also been considered as a putative mechanism in some patients [3] . In a study by Hsueh et al., 9% patients with chronic bradycardia admitted for pacemaker implantation were noted to have significant atherosclerotic disease in the node-related artery [4] . Sinus node ischemia is frequently associated with inferior wall infarctions and in a vast majority the rhythm abnormality is selflimited. The SA nodal artery is usually a small vessel and often does not qualify as a "significant" side branch. Various authors have noted sinus nodal dysfunction during percutaneous coronary intervention due to side branch loss, embolization of thrombus, or during transient occlusion secondary to balloon inflation in the main branch [5] [6] . In a study by Kotoku et al., SA node dysfunction developed in about 28% percent cases, when the SA nodal branch was lost during proximal RCA intervention. However, in all cases, the dysfunction was transient [7] . Y. Abe et al. reported another case with prolonged sinus dysfunction caused by accidental occlusion of sinus node artery occurring during stenting of right coronary lesions [8] .
Coronary emboli account for a small but significant number of patients presenting with an acute coronary syndrome. About 4% -7% patient with an acute coronary syndrome do not show angiographic evidence of coronary atherosclerotic disease [9] . An autopsy study implicated coronary embolism in as many as 13% cases of myocardial infarction [1] . It is likely that emboli from the proximal RCA thrombus contributed to the episodic symptoms in our patient, and manual thrombus aspiration, which is mainly studied in acute ST elevation myocardial infarction, is an important adjunctive tool in such situations.
Sites for distal graft anastomoses during CABG are chosen with the idea to avoid proximal disease and ensure a good outflow. The PDA is generally the vessel grafted for RCA disease in order to ensure blood supply to the inferior septum. However, in case of a proximal occlusion as in this case, the vascular channel leading to the proximal RCA branches is long with the attendant energy loss related to the length and concomitant atheroscle-rotic disease. The late and incomplete opacification of the SA nodal artery through the graft probably reflected significant ischemia in our patient.
Conclusion
Ischemic SA nodal dysfunction is an uncommon sole manifestation of an acute coronary syndrome. A high index of suspicion is needed to identify the culprit vessel, especially in presence of patent bypass grafts. Distal embolization should be prevented as far as possible, with thorough thrombus aspiration, and access to important side branches should be preserved.
